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浮。铜绿微囊藻（Microcystis aeruginosa）PCC 7806 是一种频繁引发水华的淡水
蓝藻。在实验室中培养的藻细胞均匀分散，即使生物量积累到足够爆发水华的阶
段，也未观察到藻细胞聚集成群落的现象。研究水华的形成机制，需要在实验室
中先模拟蓝藻聚集。本实验室前期研究发现，铜绿微囊藻 PCC 7806 分泌的 MrpC
蛋白，可在水体中形成网状纤维结构，具有抑制藻细胞下沉的功能。在藻细胞表




聚集状态下的 MrpC 蛋白表达量比分散状态下高，附着在细胞表面的 MrpC 蛋白










通过酵母双杂交鉴定，MrpC 蛋白与糖基化相关结构域 SPY、TPR 存在相互
作用，初步表明 MrpC 蛋白会受到糖基化修饰。CRISPR-Cas9 技术敲除 mrpC 基
因，抗性平板上没有藻落生长，推测是脱靶后细胞未能修复 DSB 而导致藻细胞
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Abstract 
The formation of cyanobacteria bloom can be divided into four stages: algal cell 
dormancy, resuscitation, biomass accumulation, aggregation and uplift. Microcystis 
aeruginosa PCC 7806 is a freshwater cyanobacteria that causes water bloom. Under the 
condition of laboratory culture, the algae cells are uniformly dispersed. Even if the 
biomass accumulate enough to burst the water bloom , no aggregation is observed. 
Therefore, the study of bloom formation mechanism requires the simulation of 
cyanobacteria aggregation. The MrpC protein secreted by microcystis aeruginosa PCC 
7806 has a fibrous network structure in water and has the function of inhibiting cell 
sinking. In this paper, the relationship between MrpC protein and algal cell aggregation 
is studied, and the metabolomics of algal population is analyzed. This is important for 
understanding the relationship between MrpC protein and water bloom. 
By adjusting the nutrient and light intensity, the phenomenon of algae gathered 
into the community is simulated in the lab. The expression of MrpC in algae population 
is higher than that in dispersal algae, and the MrpC protein fiber attached to the cell 
surface is more dense and thicker. Add external MrpC protein to 30μg/mL, algae float 
to the surface, part of the algal cells suspend in the water. MrpC protein is positively 
correlated with the aggregation of algal cells. We hypothesize that MrpC attached to the 
cell surface may mediate aggregation of algal cells ,and that MrpC secreted into the 
culture medium may participate in algal cells. MrpC plays an important role in the 
outbreak of bloom. 
 Metabolomics analysis was carried out to find that substances related to 
hepatotoxicity and heterotin metabolism were increased,which can be estimated that 
the metabolic uptake of algal toxins, algal cells through the coupling of metal ions and 
other aldezes to reduce algal toxin damage, thus enhanc the defense mechanism. The 
catabolism of Tryptophan is enhanced,which is a precursor of auxin. It is speculated 
that the synthesis of auxin decrease, induce to produce a stress response. In addition, 
lipid metabolism upregulation, the weaken of glucose metabolism, photosynthesis and 
respiration, algal cell aggregation, can be seen as the response to environmental stress. 
MrpC protein interacts with the glycosylation-related domains SPY and TPR, 
suggesting that MrpC protein is glycosylated.Using CRISPR-Cas9 technology to knock 
out mrpC, no algae grow, it is estimated that the cells faile to repair DSB and cause 
death. The mrpC and egfp is integrated into the genome of the algae by transposon, but 
the expression of the protein is disturbed by each other. No fluorescence is observed 
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